Semisynthesis of human ghrelin: condensation of a Boc-protected recombinant peptide with a synthetic O-acylated fragment.
The creation of peptide using a combination of recombinant expression and chemical synthesis can be a powerful tool for the production of a wide variety of polypeptides modified by phosphorylation, glycosylation, etc. We have developed a new method for the preparation of a recombinant peptide with a free N(alpha)-amino group and protected N(epsilon)-amino groups, and have used this method in the semisynthesis of human ghrelin. Ghrelin, a natural ligand for growth hormone secretagogue receptor, is a 28-residue peptide with an essential n-octanoyl modification on Ser3. A 7-residue N-terminal fragment of ghrelin containing the octanoyl modification was prepared by Fmoc chemistry. In the preparation of it, all reactions were performed on the 2-chlorotrityl resin. Additionally, TBDMS and tBu turned out to be the most effective protection groups for the Ser3 and the Ser2, Ser6, respectively. For preparation of a 21-residue C-terminal fragment, we established a two-step protease processing method for the partially protected segment. A recombinant precursor peptide was Boc protected and subsequently cleaved using two distinct proteases, OmpT and Kex2. The peptides were then coupled to each other and, after deprotection, resulted in fully active human ghrelin.